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Where have we been with Where have we been with 
M&S and how did we get M&S and how did we get 

here?here?

Where is M&S Today ?Where is M&S Today ?

What is the DoD role in M&S?What is the DoD role in M&S?

What are the key M&S terms What are the key M&S terms 
and what do they mean?and what do they mean?

What are the key DoD What are the key DoD 
M&S programs?M&S programs?

What is the Common Technical What is the Common Technical 
Framework?Framework?

How is representation How is representation 
done in M&S?done in M&S?

What are the benefits and What are the benefits and 
challenges of M&S?challenges of M&S?

What other M&S opportunities What other M&S opportunities 
are available?are available?What is VV&A?What is VV&A?



Block 1Block 1
OverviewOverview

HistoryHistory

Basic JargonBasic Jargon

DoD Role in M&SDoD Role in M&S

DoD M&S StructureDoD M&S Structure

 M&S  M&S 
Functional  AreasFunctional  Areas

DoD M&S ProgramsDoD M&S Programs

Schedule for M&S 101Schedule for M&S 101

BreakBreak
10 Minutes10 Minutes

Block 2Block 2
IntroductionIntroduction

CTFCTF

RepresentationRepresentation

Common ServicesCommon Services

Benefits of M&SBenefits of M&S

SummarySummary

DoD Master PlanDoD Master Plan



What is Modeling and Simulation?What is Modeling and Simulation?
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Creates a Creates a 
New LanguageNew Language

Causes Causes 
Organizational Organizational 

ChangesChanges

Causes Organizations Causes Organizations 
to Focus the Scope to Focus the Scope 

of Changesof Changes

Modeling and SimulationModeling and Simulation
“Modeling and Simulation does not work in isolation. “Modeling and Simulation does not work in isolation. 

Other technologies and non technology factors are closely integratedOther technologies and non technology factors are closely integrated
 and act in conjunction with one another.” and act in conjunction with one another.”

Marco Iansiti, Harvard Business School, 1998Marco Iansiti, Harvard Business School, 1998
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First Information Age - 1452 Gutenberg Printing PressFirst Information Age - 1452 Gutenberg Printing Press
Integration of TechnologiesIntegration of Technologies
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SimulationCommunication
ComputerCathode Tube

Today’s Information AgeToday’s Information Age
Integration of TechnologiesIntegration of Technologies
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What happened to the scribes?
Most were put out of business due to  the press copying

at 1/1000 of the price, but many scribes lingered on: on:

•• To make copies of deeds and wills for  To make copies of deeds and wills for 
county governments county governments 

••  To postdate entries in a family Bible  To postdate entries in a family Bible
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What is happening today?
Individuals feel threatened and numerous occupations
are adjusting. Some, like the scribes, are lingering on:

•• Education programs failing to adopt new practices Education programs failing to adopt new practices

••  Contracts protecting job types and  Contracts protecting job types and
descriptionsdescriptions



CreatingCreating
a a 

New LanguageNew Language
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UsersUsers

Subject Matter Subject Matter 
ExpertsExperts

SimulationSimulation
 Developers Developers
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Subject Matter Expert PerspectiveSubject Matter Expert Perspective
Political SciencePolitical Science

“We need to baseline out the following“We need to baseline out the following
information developed around twoinformation developed around two
interconnected themes:interconnected themes:
1.1.The interaction of foreign policy andThe interaction of foreign policy and
domestic affairs with reference to thedomestic affairs with reference to the
conflict;conflict;
2. 2. The nature, strategy , ethics andThe nature, strategy , ethics and
reactions based on current  internationalreactions based on current  international
relations;relations;
This information must be provided priorThis information must be provided prior
to any logical scenario being developed.”to any logical scenario being developed.”

                                  Intelligence CommunityIntelligence Community
“Need to produce R&S overlays to“Need to produce R&S overlays to
accompany  the Intel prep matrix withaccompany  the Intel prep matrix with
multiple NIAs as collection assets aremultiple NIAs as collection assets are
available. Services must be identified withavailable. Services must be identified with
the means to focus and  synchronizethe means to focus and  synchronize
intelligence preparation of the battlefield,intelligence preparation of the battlefield,
collection management, all source  andcollection management, all source  and
single source intelligence analysis andsingle source intelligence analysis and
fusion, imagery management, targetfusion, imagery management, target
development, asset technical control,development, asset technical control,
battle damage assessment, weather effects,battle damage assessment, weather effects,
counterintelligence/human intelligence,counterintelligence/human intelligence,
 and force protection” and force protection”

CartographerCartographer
“We need to create a grid, which“We need to create a grid, which
is indicated by ticks at interioris indicated by ticks at interior
intersections and along the neatline.intersections and along the neatline.
The spacing of the ticks dependsThe spacing of the ticks depends
upon the scale and size of the chartupon the scale and size of the chart
and upon the need to keep the gridand upon the need to keep the grid
information within acceptable limitsinformation within acceptable limits
of accuracy.”of accuracy.”

                                              PsychologistPsychologist
“We must understand what the concept of “We must understand what the concept of 
sensing & perception based upon the sensing & perception based upon the 
informational process within the three informational process within the three 
functions of memory”functions of memory”
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Simulation Developer PerspectiveSimulation Developer Perspective

We need a data flow model which representsWe need a data flow model which represents
a refinement of the executable specificationa refinement of the executable specification
virtual prototype of the previous stage byvirtual prototype of the previous stage by
explicitly specifying the data and controlexplicitly specifying the data and control
flow of the algorithm this will allow anflow of the algorithm this will allow an

implementation-independent representationimplementation-independent representation
of the system data flow.of the system data flow.

CommunicationCommunication
Asymmetric DSLAsymmetric DSL

Asynchronous Transfer ModeAsynchronous Transfer Mode

Digital Subscriber LineDigital Subscriber Line

Basic Aggregated DigitalBasic Aggregated Digital

Integrated Services Digital NetworkIntegrated Services Digital Network

Latency Latency 

Optical CarrierOptical Carrier

Symmetric Symmetric 

Synchronous Optical NetworkSynchronous Optical Network

HardwareHardware

Central Processing Unit RandomCentral Processing Unit Random

Access Memory Cache Access Memory Cache 

Motherboard Motherboard 

Disk Drive Disk Drive 

Zip Drive Super Zip Drive Super 

Video Graphics Video Graphics 

Array Dynamic Random Array Dynamic Random 

Access Memory Video Access Memory Video 

Random Access MemoryRandom Access Memory

Soft wareSoft ware

AlgorithmAlgorithm

Structure DesignStructure Design

Control StructureControl Structure

Processing CycleProcessing Cycle

Language TranslationLanguage Translation

CompilerCompiler

InterpretersInterpreters

High Level LanguageHigh Level Language

FortranFortran

C++C++
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7\SH�����������������6XSHUVRQLF��VXUIDFH�WR�DLU

'LDPHWHU���������������LQFKHV
/HQJWK�����������������LQFKHV
*XLGDQFH����������3DVVLYH�LQIUDUHG�KRPLQJ

DQG�PRGLILHG�SURSRUWLRQDO
QDYLJDWLRQ

5DQJH���������������([FHVV�RI���NLORPHWHUV
6SHHG���������������0DFK����
:DUKHDG�����������+LJK�H[SORVLYH
0RWRU����������������5RFNHW��VROLG�SURSHOODQW�

�WZR�VWDJH�
$FFHOHUDWLRQ�5DWH���0HWHU�SHU����VHFRQG

A = Acceleration RateA = Acceleration Rate

S = Speed of projectileS = Speed of projectile

W = Warhead blast RadiusW = Warhead blast Radius

E = Effective RangeE = Effective Range

R  = A   +     D R  = A   +     D 
              (D/S+D/S2)               (D/S+D/S2) 

D = Distance of TargetD = Distance of Target

S2 = Target SpeedS2 = Target Speed

R = Range at EngagementR = Range at Engagement

R = Probability of hitR = Probability of hit
/ damage/ damage



Classes of ModelsClasses of Models
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Classes of ModelsClasses of Models

T = TimeT = Time

Clear DeckClear Deck

ManpowerManpower
Time to DoTime to Do
ConditionsConditions
EquipmentEquipment

TT11

FixFix
CatapultCatapult

Hook-upHook-up
CheckCheck

VerificationVerification

TT33

Pre-LaunchPre-Launch
ChecksChecks

In AircraftIn Aircraft
On DeckOn Deck
TowerTower

TT44

LaunchLaunch
Air CraftAir Craft

Pilot TasksPilot Tasks
Deck TasksDeck Tasks

TT66

TT11 TT22 TT33 TT44 TT55 TT66++ ++++ ++++ = = Time to LaunchTime to Launch
AircraftAircraft

LaunchLaunch
SequenceSequence

Pilot TasksPilot Tasks
Deck TasksDeck Tasks

Tower TasksTower Tasks

TT55

Check Check 
Air CraftAir Craft

VisualVisual
ChecksChecks

ProblemsProblems
Fix Fix 

TT22
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WeaponsWeapons
SightsSights
TracksTracks

Armor CompartmentArmor Compartment

HelmetHelmet
UniformUniform

Flak JacketFlak Jacket
WeaponWeapon
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Fidelity vs. ResolutionFidelity vs. Resolution
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Fidelity vs. ResolutionFidelity vs. Resolution
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Causes Causes 
Organizational Organizational 

ChangesChanges
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Long Island 1776
897 captured

1000 killed, wounded, or captured

Queenston Heights 1812
300 losses; British took 1000 prisoners

Rio Grande 1846
American casualties -- 1,300 killed

San Juan Hill and El Caney 1898
220 casualties and 1300 wounded

Cantigny May 1918
2378 casualties with 488 missing

Buna Nov 1942-Jan 1943
492 casualties

Task Force Smith July 1950
150 casualties and the loss of all equipment

Another casualty was American morale

Ia Drang Valley, Oct-Nov 1965
325 killed and 524 wounded

Kasserine Pass Jan-Feb 1943 
2,816 men killed or wounded and

 2,459 men taken prisoner 
(US II Corps). 

Other elements about 5,000 men killed
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'HS6HF'HI�0HPRUDQGXP��´0RGHOLQJ�DQG�6LPXODWLRQ�0DQDJHPHQW�3ODQ�����
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Under Secretary of Defense (Acquisition and Technology)Under Secretary of Defense (Acquisition and Technology)

Executive Council for Modeling and Simulation
O-8/SES reps from across DoD

Acquisition
 Council

Analysis
 Council

Training
 Council

Director
 Defense Research and Engineering

(DDR&E)

Modeling and Simulation Working Group 
(MSWG)

O-6/GM15 reps from across DoD

Defense Modeling and Simulation Office 
(DMSO)

M&S
Executive Agents

Architecture
Management Group Task Forces Technical

Work Groups

Functional 
Work Groups:

Training, Analysis,
Acquisition

Joint Staff AMSO NAVMSMO MC-OSIAF-XOC
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Causes Organizations Causes Organizations 
to Focus the Scope to Focus the Scope 

of Changesof Changes
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Focus of M&S through the DoD Master PlanFocus of M&S through the DoD Master Plan
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Acquisition Simulations fall into three subcategories: 

•7	(�6LPXODWLRQV�DUH�WKRVH�WKDW�DXJPHQW�DQG�FRPSOHPHQW�YDULRXV�VWDJHV�RI
WHVWLQJ�LQ�WKH�PDWHULDO�DFTXLVLWLRQ�SURFHVV��,Q�GHYHORSPHQW�DQG�RSHUDWLRQDO

WHVWLQJ��WKH�DXJPHQWDWLRQ�SURYLGHG�E\�VLPXODWLRQV�LV�SULPDULO\�WKDW�RI�SURYLGLQJ�D
UHSUHVHQWDWLRQ�RI� FHUWDLQ�H[WHUQDO�IDFWRUV�DQG�VLWXDWLRQV�ZKLFK�FDQQRW�EH�SURGXFHG
LQ�UHDOLW\�IRU�D�P\ULDG�RI� WHFKQLFDO�DQG�RU�RWKHU�UHDVRQV��7HVW�DQG�HYDOXDWLRQ
VLPXODWLRQV�DUH�IXUWKHU�GLYLGHG�LQWR� WKUHH�VXEFDWHJRULHV��HQJLQHHULQJ�
GHYHORSPHQWDO�WHVWLQJ��DQG�RSHUDWLRQDO�WHVWLQJ�

•3	/�6LPXODWLRQV�LQFOXGH�WKRVH�DSSOLFDWLRQV�WKDW�DVVLVW�LQ�GHWHUPLQLQJ�ORJLVWLFV
UHTXLUHPHQWV��V\VWHP�SURGXFWLYLW\�DVVHVVPHQWV��DQG�LQGXVWULDO�EDVH
DSSUDLVDOV��7KHVH�VLPXODWLRQV�VXSSRUW�WKH�'R'·V�SURFXUHPHQW��WUDQVSRUWDWLRQ�
DQG�PDLQWHQDQFH�RI��SHUVRQQHO��PDWHULHO��DQG�IDFLOLWLHV�

• 5	'�6LPXODWLRQV�LQFOXGH�DOO�WKRVH�WKDW�DUH�XVHG�IRU�ERWK�WKH�GHVLJQ�DQG
GHYHORSPHQW�RI�HTXLSPHQW�DQG�ZHDSRQV�V\VWHPV��$OVR�LQFOXGHG�DUH�WKRVH�XVHG
IRU��SXUH��UHVHDUFK��([FOXGHG�IURP�WKLV�JURXS�RI�VLPXODWLRQV�DUH�WKRVH
HPSOR\HG�WR�HYDOXDWH�WKH�SHUIRUPDQFH�RI�D�SLHFH�RI�HTXLSPHQW�RU�ZHDSRQV
V\VWHP�LQ�WKH�FRQWH[W�RI�FRPELQHG�DUPV�FRPEDW�RSHUDWLRQV��KRZHYHU��WKHVH
VLPXODWLRQV�DUH�LQFOXGHG�LQ�DQRWKHU�FDWHJRU\�
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DoD M&S Programs - JSIMSDoD M&S Programs - JSIMS

JSIMS BattlespaceJSIMS Battlespace
F-15E

F-16

F-18

ATACMS

AV-8B

Apache

F-15E

F-15E

F-16

F-18

Bombers

TLAM

Range Comparison 
of Deep Attack 
Weapon Systems

JSIMS interacts withJSIMS interacts with
separately developedseparately developed

systems via wellsystems via well
defined interfacesdefined interfaces

Live/RangeLive/Range Live/Real World CLive/Real World C22

OtherOther
SystemsSystems

Virtual Virtual 
Simulators & Simulators & 

StimulatorsStimulators

Synthetic
Environment

JSIMS is a single, distributed, seamlessly integrated simulation 
environment.  It includes a core infrastructure and mission space 
objects, both maintained in a common repository. These can be 
composed to create a simulation capability to support Joint or 

Service training, rehearsal, or education objectives.



DoD M&S Programs - JWARSDoD M&S Programs - JWARS

Meets user analytical requirements by developing a fully integrated, state-of-the-artMeets user analytical requirements by developing a fully integrated, state-of-the-art
model of Joint Warfare.  JWARS:model of Joint Warfare.  JWARS:

- represents joint and component functions, processes, warfare operations- represents joint and component functions, processes, warfare operations
- is based in joint doctrine and capable of representing future warfare- is based in joint doctrine and capable of representing future warfare
- aids in force structure, acquisition, and theater CINC course of action analyses- aids in force structure, acquisition, and theater CINC course of action analyses

PAYOFFPAYOFF
FORCE STRUCTUREFORCE STRUCTURE WARFIGHTINGWARFIGHTINGMODERNIZATIONMODERNIZATION KEY ISSUESKEY ISSUES
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���5HGXFHV�WKH�WLPH��UHVRXUFHV�DQG�ULVN�DVVRFLDWHG�ZLWK�DFTXLVLWLRQ
���,QFUHDVHV�TXDOLW\��PLOLWDU\�XWLOLW\�DQG�VXSSRUWDELOLW\�RI�V\VWHPV
���5HGXFHV�RSHUDWLQJ�DQG�PDLQWHQDQFH�FRVWV
���(QDEOHV�,QWHJUDWHG�3URGXFW�DQG�3URFHVV�'HYHORSPHQW��,33'��GXULQJ�IXOO�DFTXLVLWLRQ
F\FOH

Other
System

Other
System

&RQFHSWXDO�'HYHORSPHQW

7	(

Distributed
 Information
Repository

System
Info

Repository

System
Info

Repository

System
Info

Repository

Distributed
 Sim

Framework

)XQFWLRQDO

�'HVLJQ

3K\VLFDO�	�,QIR�

6\VWHP��+:�6:�

'HVLJQ

(QJLQHHULQJ�

'HYHORSPHQW

	�0DQXIDFWXULQJ

2SHUDWLRQV�

�/RJLVWLFV

	�7UDLQLQJ

&RVW��6FKHGXOH��

	�3URJUDP�

0DQDJHPHQW�

7RS�/HYHO�

6\VWHP

5HTXLUHPHQWV



DoD M&S Programs - JMASSDoD M&S Programs - JMASS
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JMASSJMASS
SystemSystem
ModelsModels HardwareHardware SimulatorsSimulators

18001800

Authoritative
Representations

Common 
Environments

Common
Architecture

Joint
Participation



Other Federal Government Agencies Involved with M&SOther Federal Government Agencies Involved with M&S

'HSDUWPHQW�RI�&RPPHUFH'HSDUWPHQW�RI�&RPPHUFH

)HGHUDO�(PHUJHQF\�

0DQDJHPHQW�$JHQF\

8QLWHG�6WDWHV�&RDVW�*XDUG8QLWHG�6WDWHV�&RDVW�*XDUG

'HSDUWPHQW�RI�-XVWLFH

)HGHUDO�$YLDWLRQ�

$GPLQLVWUDWLRQ
'HSDUWPHQW�RI�-XVWLFH'HSDUWPHQW�RI�-XVWLFH

+RJDQ·V�$OOH\+RJDQ·V�$OOH\

)%,)%,

)HGHUDO�$YLDWLRQ�

$GPLQLVWUDWLRQ

$LU�7UDIILF$LU�7UDIILF

7UDLQLQJ7UDLQLQJ

8QLWHG�6WDWHV�&RDVW�*XDUG8QLWHG�6WDWHV�&RDVW�*XDUG

2LO�6SLOO2LO�6SLOO

5HVSRQVH�([HUFLVHV5HVSRQVH�([HUFLVHV

'HSDUWPHQW�RI�&RPPHUFH

7UDMHFWRU\�$QDO\VLV7UDMHFWRU\�$QDO\VLV

3ODQQHU3ODQQHU

)HGHUDO�(PHUJHQF\�)HGHUDO�(PHUJHQF\�

0DQDJHPHQW�$JHQF\0DQDJHPHQW�$JHQF\

&RPPXQLW\�(PHUJHQF\&RPPXQLW\�(PHUJHQF\

5HVSRQVH�7HDP��&(57�5HVSRQVH�7HDP��&(57�
1DWLRQDO�)LUH1DWLRQDO�)LUH

$FDGHP\$FDGHP\



Not Just a DoD or Government Initiative !Not Just a DoD or Government Initiative !

AcademiaAcademia

Performance Performance 
ApplicationsApplications

ResearchResearch EnhancedEnhanced
CurriculumCurriculum

EntertainmentEntertainment

MoviesMovies Theme ParksTheme Parks

GamesGames

IndustryIndustry

AerospaceAerospaceMaritimeMaritime

Auto IndustryAuto Industry
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